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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that a 
sufficient gradation correction effect is not obtained when a 
display image includes information substantially independent of 
an original image such as a white letter such as a cinema letter 
and black level information for a banking period or the like in the 
case of carrying out gradation correction such as white level 
and black level expansion. 

SOLUTION: A 1st maximum value detection circuit 1 detects a 
maximum value MAX of a received video luminance signal, a 
histogram detection circuit 2 detects a distribution of luminance 
signals at a value of (MAX-M) (where M is a prescribed value) 
on the basis of the detected maximum value MAX, a comparator 
circuit 3 calculates the difference from the detected 
distributions, a replacement circuit 4 replaces luminance signal 
levels from the MAX value to a value (MAX-M+1) with smaller 
levels when there exists a difference of a prescribed value W 
(where W is a reference value) or over, and a 2nd maximum 
value detection circuit 6 detects a maximum value on the basis 
of the signals after the replacement. 




LEGAL STATUS ~ 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

http://wwwl9.ipdl.ndpi.gojp/PAl/resuIt/detail/main/wAAAORaW6PDA414369003Pl.htm 7/21/2006 



JF,2UO2-369003,A [CLAIMS] 

1 Page 1 of 3 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

3. In the drawings, any words are not translated. 



[Claim(s)] 

ii ii in ii 1 1 1 

rciaim <51 unrelated information with said permutation means was permuted 

^Tn^ * containing the intensity level 

[Claim 7] An APL detection means to be an image-processing circuit for acquiring the maximum signal 
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suitable for the dynamic gradation amendment in an animation, and to detect the average intensity level in 
the display area of an input image luminance signal, An APL variation detection mean? to detect the 

average intensity level detected by said APL detection means, A maximum detection means 
to detect the maximum intensity level in the display area of said input image luminance signal The 
maximum intensity level detected by said maximum detection means is controlled according to the variation 
of the average intensity level detected by said APL variation detection means. It has a filter means toTutout 
as said maximum signal Said filter means When said variation is larger than the 1st predeter^Ted valuT 
said maximum intensity level is outputted as it is. The maximum intensity level outputted taSlatelv 
before when said variation was smaller than the 2nd predetermined value is outputted fixed. It is the imaee 
processing system characterized by outputting said maximum intensity level followed according to the 
IsTpS^^ Variati ° n iS ^ than S3id 2nd P red *enmned value and smallefthan said 

[Claim 8] An APL detection means to be an image-processing circuit for acquiring the minimum value 
signal suitable for the dynamic gradation amendment in an animation, and tedetect the averaTJntonstty 
level m the display area of an input image luminance signal, An APL variation detection means to deteS the 
variation of the average intensity level detected by said APL detection means, A minimum vXe detection 
means to detect the minimum intensity level in the display area of said input image lumhLce signal The 
minimum intensity level detected by said minimum value detection means is controlled ac^dmf to the 
variation of the average intensity level detected by said APL variation detection means. It has a filter means 
to output as said minimum value signal. Said filter means When said variation is larger thanTe 1 T 
predetermined value said minimum intensity level is outputted as it is. The minimum intensity level 

f££Tt tT^o y 6 Whe " Said r ttiation WaS SmaIler 2nd P^etermined value is outputted 

fixed. It is the image processing system characterized by outputting said minimum intensity level followed 
according to the variation concerned when said variation is larger than said 2nd predetermLd value and 
smaller than said 1st predetermined value. ue ana 

[Claim 9] The 1st maximum detection step which is the image-processing approach of detecting the 
maximum intensity eve of a subject-copy image from an input image luminance signal, and detects the 
maximum intensity level m display area from said input image luminance signal, In Ae ntensirv I-Tevel range 

WlTfTh 8 S3ld 7T Um leVd det6Cted by Said lst maximum step, and m^ in tensYty g 

evel of the near The histogram detection step which detects the amount of distribution of said I inpuUm^ge 
luminance signal in each intensity level, The comparison step which judges whether inforrnation wUn safd 
subject-copy image and said subject-copy image which existe in the left intensity levd ZdSS to aid 
intense-level range is included based on the amount of distribution detected in said histogram detection 
step, When judged with information unrelated to said subject-copy image being included by said 
comparison step The permutation step which permutes the intensity level concerning the unrelated 
information . concerned in said input image luminance signal by the intensity level which does not affect 
detection of die maximum intensity level of said subject-copy image, The image-processing^proach 
equipped with the 2nd maximum detection step which detects the maximum intensity level frTmX input 
pouted" * aPPUed t0 S3id ""^ by said pe^utetion step was 

[Claim 10] The lst minimum value detection step which is the image-processing approach of detecting the 
minimum intensity eve of a subject-copy image from an input image luminance signal, and detects "he 
minimum intensity level m display area from said input image luminance signal, Intc InT^tyA^lranae 

SST? Sa ! ?r imUm TV* ,eVd det6Cted by Said 1 st minimum valufdeiection step, and the 8 
intensity level of the near The histogram detection step which detects the amount of distribution of said 
input image luminance signal in each intensity level, The comparison step which judges whether 
information with said subject-copy image and said subject-copy image which exists in the left intensity level 
unrelated to said intensity-level range is included based on the amount of distribution detected n said 
his ogram detection step. When judged with information unrelated to said subject-copy image being 
unreufeH y f C f ° mpanson "f?" permutation step which permutes the intensity level concerning the 
2E?S2 m t format r concemed m said input image luminance signal by the intensity level which doefnot 
affi^te^^ftenunonum intensity level of said subject-copy image, The image-processing approacn 
fnnT P d t I n V mmum va,ue detection step which detects the minimum intensity level from the 

peCed e ° S,§n *" mt6nSity ,CVel aPP,i6d t0 Said Unre,ated informa tion bv said Pe^utationTtep was 

[Claim 1 1] The APL detection step which is the image-processing approach for acquiring the maximum 
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signal suitable for the dynamic gradation amendment in an animation, and detects the average intensity level 
in the display area of an input image luminance signal, The APL variation detection step which detects the 
variation of the average intensity level detected by said APL detection step, The maximum detection step 
which detects the maximum intensity level in the display area of said input image luminance signal The 
maximum intensity level detected by said maximum detection step is controlled according to the variation of 
the average intensity level detected by said APL variation detection step. It has the filter step outputted as 
said maximum signal. Said filter step When said variation is larger than the 1st predetermined value said 
maximum intensity level is outputted as it is. The maximum intensity level outputted immediately before 
when said variation was smaller than the 2nd predetermined value is outputted fixed. It is the image- 
processing approach characterized by outputting said maximum intensity level followed according to the 
variation concerned when said variation is larger than said 2nd predetermined value and smaller than said 
1 st predetermined value. 

[Claim 12] The APL detection step which is the image-processing approach for acquiring the minimum 
value signal suitable for the dynamic gradation amendment in an animation, and detects the average 
intensity level in the display area of an input image luminance signal, The APL variation detection step 
which detects the variation of the average intensity level detected by said APL detection step, The minimum 
value detection step which detects the minimum intensity level in the display area of said input image 
luminance signal, The minimum intensity level detected by said minimum value detection step is controlled 
according to the variation of the average intensity level detected by said APL variation detection step. It has 
the filter step outputted as said minimum value signal. Said filter step When said variation is larger than the 
1st predetermined value, said minimum intensity level is outputted as it is. The minimum intensity level 
outputted immediately before when said variation was smaller than the 2nd predetermined value is outputted 
fixed. It is the image-processing approach characterized by outputting said minimum intensity level 
followed according to the variation concerned when said variation is larger than said 2nd predetermined 
value and smaller than said 1 st predetermined value. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. ungmai precisely. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 



[Field of the Invention] More specifically, this invention relates to the image-processing circuit and the 
image-processing approach of detecting the maximum intensity level of a mA^^i^^^i^ 
image luminance signal about an image-processing circuit and the image-procUsin^ appS * * 

*£5^ ? iS kind ° f imagC qUality circuit used the 

ettective display period of a display screen as the sampling aperture, computed amendment data from th*t 

SL°n a 3 l 3 ^t r h^ eC 2 *? ™F f™* ^ 6Xample ' * e value and maximum of an image luminance 

effectlve dls P!ay Penod - every field - The maximum of the detected input sifmalfa 
changed into the maximum of the dynamic range of a video-signal processor (the maximum offte detected 

;hede^ S,gna 18 Ch r ge t int ° I 55 in the 8 bit P rocessin g °f one). When tteZ™n2lt^o? 
the detected input signal ,s changed into the minimum value of the dynamic range of a vidTs"lal 
processor on the other hand (it usually changes into 0) and all the signals betwee the m^nimimfvalue of an 
input luminan« > signa and maximum also carry out interpolation interpolation a linlaX TT^e wasa 
method called the black stretching and white elongation which are am/nded so ^SSZSS^L^ 

tSZEttS^ system ho,ds to my "»* signals may be exhausted - As for jp. wSSvTST 



[0004] 



[Troblem(s) o be Solved by the Invention] In the above-mentioned example, in case the maximum and the 
minimum ^ for fi d m ^ infonnation ._ Detec tion WINDOW fa ^■nSSSudhr^f 

tll oZto ° ngmal lmagC "? inSCTted in 1116 signal ^erwards, for exampSfdS wWte 

title of a movie in case maximum is detected by such approach, the data inserted from next will be detected 
as maximum. In this way, since the level higher than an original image for ^Om^^^SS^ 
judged to be maximum and the above gradation amendments are performed bSsS^ he 
amount of elongation in the case of performing amendment which elongates gnSSii to ttS^S* ection 
acqufred n§ ^ bC St ° PPed ' thCre " a Pr ° blem that Suffic?ent -S^t^^S^ 

SSSS 'T inance ^ is usua "y ^out zero, the level below the black of an original imaee is 

udged to be black, elongation of the gradation of the direction of black is controlled, JS S 
the viewing area in a perpendicular direction has level and the problem that sufficient ^endment 
effectiveness is not acquired, when the intensity level of this pit is detected as the nJZJSe of an 

[0006] So, in case the purpose of this invention performs gradation amendment which changes the 
maximum of for example, an image luminance signal into the maximum of the dyiScSS of a video 
signal processor even if it is the case where a signal unrelated to an original imag^Ss Ta *dn^l 
as sufficient gradation amendment effectiveness is acquired, it is offering the image-p ra^ctoS^' 
Sn^rr 06881 " 8 appr ° ach the maximum ofan ^age is detectable prOCeSSmg Clrcu,t 

[0007] By the way m case gradation amendment ofan animation is performed, opposite actuation r sav / 
fluctuation prevention of the feature detection signal by minute change of a scene equfr^ 
nature of a feature detection signal to the abrupt change of a scene at the time of the ext?ac of the feifr^ 
detection signal which shows the description of image", such as maximumTr^ ^viK5£T" 
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minimum value. However, in the former, the highly precise correspondence to this technical problem was 

[0008] So, the flattery nature to the abrupt change of a scene in case other purposes of this invention 
perform gradajon amendment which changes the maximum of an image lumfoance s gna mo foe 
maximum of the dynarmc range of a video-signal processor as opposed* an anTmS "offering the 
image-processing circuit and the image-processing approach offending the maximum used formation 
amendment to the optimal value according to change of a scene so that it can be compTibl in foe ™ 
following nature to a minute change of a scene 
[0009] 

[The means for solving a technical problem and an effect of the invention] The 1st maximum detection 
means which the 1st invention is an image-processing circuit which detects the maximum imens £ fovel of a 

^^l mage fr ° m f" m P u V mage luminance detec ^ *e maximum intensity level in 

display area from an input image luminance signal, In the intensity-level range containing the maximum 
mtensity level detected by the 1st maximum detection means, and the intensify level o f foe ne^A Kgram 
fevT^TT 0 d f GCt l hQ amOUnt ° f distribu «on °f *e input image luminance signal in eachlntensi? 
level, Whether based on the amount of distribution detected in the histogram detection mean ; infornaatfon 
mlens'iwS"^ ima 8^- d J he ^ject-copy image which exists in Z left intcnZ^w^tole 
mSJS Tfi? 18 ? dUde 1 W1 ? 3 o 0 ™?™ 5 ™ mean * to Judge, and a comparison means A permutation 
means to permute the intensity level concerning this unrelated information in an input image lunSce 
signal by the intensity level which does not affect detection of the maximum intensity le^efofTsubTect 
copy image when judged with information unrelated to a subject-copy image being fochried ^ It hXe 2nd 
™ ™*» which detects the maximum intensity level from the ^Td^J^ttr ^ 

mm ? information wi * a permutation means was permuted 

100 10] As mentioned above, according to the 1st invention, to the image with which the information later 
inserted regardless of original images, such as a white alphabetic character of the title of a m™ e Ts 

ltdmeni isSzeS BWh *" * ^ ^ dtacttal iS ^ «* Active Ration 

[001 1] It is characterized by for a comparison means computing the difference of the amount of distribution 

between the adjacent intensity levels in the intensity-level range in the 1st invention, and judging ; h ?2nd 

Z^T*K *TJ lth 3 ima S e ^^ed to the intensity-level range beifg fnc^ded 

when the difference of this amount of distribution is larger than a predetermined value ^luaed, 

™li nL m tT v. above ' accoi ; di u n g to the 2nd invention, since the information and the subject-copy 
images of a title such as a white alphabetic character, are distinguished based on the difference of foe 

TdTwhl Th b f ? n °, f 6aCh int6nSity ICVe1 ' ft is hard to P fodu ^ the distinction misSkc ™a no^etc 
mm ,i , ?• al P habetlc character etc. can be distinguished more correctly. ' 

ff£^^ *• ^ «™ — « of two - five pieces in 

[0014] As mentioned above, according to the 3rd invention, by doubling with intensitv-level ranee 
a general white alphabetic character, possibility of distinguishing a subjilcopy fmage from a whfte 
?<&tn lT Cter CtC - acc ; denta,I y c an decrease, and distinction precision cl be rffsed 
whiohH^ 6 * mimmum value detect ion means which the 4th invention is an image-processing circuit 
which detects the minimum intensity level of a subject-copy image from an input image luminLce s"lal 
and detec s the minimum intensity level in display area from an input image luminance sigZ the 
intensity-level range containing the minimum intensity level detected by the 1st minimu^le detection 
means, and the intensity level of the near A histogram detection means to detect the amXit of disSbu fo n 

SettteSin ITi^T ^ * "* intensity level > based °n the amount of d stS^tion 

detected in foe histogram detection means, information with a subject-copy image and the subiect-coov 
image which exists ,n the left intensity level unrelated to the intensity-level range islXded wIm 7* 
comparison means to judge and a comparison means A permutation means to in^ietoS^ level 
~ 8 H this unrelated information in an input image luminance signal by the intensity levefwhTch does 

un LS! T °/ ^ m,nim T int6nSity ,eVel ° f a sub Jcct-copy image when judged with inflation 
unrelated to a subject-copy image being included, It has the 2nd minimum value detection means which 

fnSat n "T" ^ ^ the inpUt after ^emity leve appSo undated 

information with a permutation means was permuted «pp«cu to unrelated 

[0016] As mentioned above, according to the 4th invention, when information unrelated to original imaees 
such as black level of the blanking section, has been detected, elongation of sufficient gradaTon of fo^ 
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direction of black is enabled, and effective gradation amendment is realized 

h^wIl^L?!^ 016 ? 2 ^ b ^ f0 f 3 ^P^ 800 means costing the difference of the amount of distribution 
between the adjacent intensity levels in the intensity-level range in the 4th invention, and judging the 5th 
invention as information with a subject-copy image unrelated to the intensity-level range behTg included 
when the difference of this amount of distribution is larger than a predetermined value 
[0018] As mentioned above, according to the 5th invention, since the information and the subject-copy 
image of a blanking part are distinguished based on the difference of the amount of distribution of each 
intensity level, it is hard to produce the distinction mistake by a noise etc., and a blanking part etc can be 
distinguished more correctly. 

[0019] 6th invention is characterized by containing the intensity level of one number of two - five pieces in 
the intensity-level range in the 4th invention. 

[0020] As mentioned above according to the 6th invention, by doubling with the intensity-level range of a 
general blanking part possibility of distinguishing a blanking part from a subject-copy image accidentally 
can decrease, and distinction precision can be raised. *«,iaemany 
[0021] An APL detection means for the 7th invention to be an image-processing circuit for acquiring the 
maximum signal suitable for the dynamic gradation amendment in an animation, and to detect the average 

SSrtL^S « ft? y "** ° fm inpU ! imagC luminance ^ APL variation detection means to 

de tec the variation of the average intensity level detected by the APL detecting element, A maximum 
detec ion means to detect the maximum intensity level in the display area of an input image luminance 
signal, The maximum intensity level detected by the maximum detection means is controlled according to 
the variation of the average intensity level detected by the APL variation detection means. It has a filter 
means to output as a maximum signal. A filter means When a variation is larger than the 1st predetermined 
value, the maximum intensity level is outputted as it is. It is characterized by outputting the maximum 
intensity level outputted immediately before fixed, when a variation is smaller than the 2nd predetenWd 
value and outputting the maximum intensity level followed according to the variation concerned when a 
mT^A 18 ¥ r th Tu C 2nd P redetermined ^lue and smaller than the 1st predetermined value 
[0022] As mentioned above, according to the 7th invention, it makes it possible to be compatible in 

nf Tt£ Pre H V ! nt r thC , feature 1 det t ction si g° al b y minu *e change of a scene the flattery disposition top 
of the feature detection signal over the abrupt change of a scene. Therefore, the gradation amendment whose 
problem an animation does not have, either is realizable by losing the sense of incongruity by die dday^o? 
gradation amendment, and the flicker by fine vibration. V 
[0023] An APL detection means for the 8th invention to be an image-processing circuit for acquiring the 
minimum value signal suitable for the dynamic gradation amendment in an animation, and t ^detect the 
average intensity level in the display area of an input image luminance signal, An APL variation detection 
means to detect die variation of the average intensity level detected by the APL detecting element A 
minimum value detection means to detect the minimum intensity level in the display area of an input image 
luminance signal The mimmum intensity level detected by the minimum value detection means is 

^« ft K aCC °?H ng t0 Variati0n ° f ^ aVCTage intensitv level detected b Y * e APL variation detection 
means. It has a filter means to output as a minimum value signal. A filter means When a variation is larger 
than the Is predetermined value, the minimum intensity level is outputted as it is. It is characterized by 
SUSS? ^ ? e f mm,m T lntensit y level outputted immediately before fixed, when a variation is smaller than 
the 2nd predetermined value, and outputting the minimum intensity level followed according to the variation 
concerned when a variation is larger than the 2nd predetermined value and smaller than the 1st 
predetermined value. 

[0024] As mentioned above, according to the 8th invention, it makes it possible to be compatible in 

JThT T *^ de**™ signal by minute change of a scene the flattery disposition top 
of the feature detection signal over the abrupt change of a scene. Therefore, the gradation amendment whose 
problem an animation does not have, either is realizable by losing the sense of incongruity?^ uiTdday^of 
gradation amendment, and the flicker by fine vibration. Y 
[0025] The 1st maximum detection step which the 9th invention is the image-processing approach of 
de ec ting the maximum intensity level of a subject-copy image from an input image luminance signal and 
detects the maximum intensity level in display area from an input image luminance signal, In me^tensky- 
level range containing the maximum intensity level detected by the lsfmaximum detection step and Une 
intensity level of the near The histogram detection step which detects the amount of distribu on oTthe input 
•mage luminance signal in each intensity level, Whether based on the amount of distribution detected^ the 
histogram detection step, information with a subject-copy image and the subject-copy image which exists hi 
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the left intensity level unrelated to the intensity-level range is included by the comparison step to judge and 
the comparison step The permutation step which permutes the intensity level concerning the unrelated 
information concerned in an input image luminance signal by the intensity level which does not affect 
detection of the maximum intensity level of a subject-copy image when judged with information unrelated 
to a subject-copy image being included, It has the 2nd maximum detection step which detects the maximum 
intensity level from the input video signal after the intensity level applied to unrelated information by the 
permutation step was permuted. 

[0026] As mentioned above, according to the 9th invention, to the image with which the information later 
inserted regardless of original images, such as a white alphabetic character of the title of a movie is 
included, elongation of sufficient gradation of the white direction is enabled and effective gradation 
amendment is realized. 

[0027] The 1st minimum value detection step which the 10th invention is the image-processing approach of 
detecting the minimum intensity level of a subject-copy image from an input image luminance signal and 
detects the minimum intensity level in display area from an input image luminance signal, In the intensity- 
level range containing the minimum intensity level detected by the 1st minimum value detection step and 
the intensity level of the near The histogram detection step which detects the amount of distribution of the 
input image luminance signal in each intensity level, Whether based on the amount of distribution detected 
in the histogram detection step, information with a subject-copy image and the subject-copy image which 
exists in the left intensity level unrelated to the intensity-level range is included by the comparison step to 
judge and the comparison step The permutation step which permutes the intensity level concerning the 
unrelated information concerned in an input image luminance signal by the intensity level which does not 
affect detection of the minimum intensity level of a subject-copy image when judged with information 
unrelated to a subject-copy image being included, It has the 2nd minimum value detection step which 
detects the minimum intensity level from the input video signal after the intensity level applied to unrelated 
information by the permutation step was permuted. 

[0028] As mentioned above, according to the 10th invention, when information unrelated to original images 
such as black level of the blanking section, has been detected, elongation of sufficient gradation of the 
direction of black is enabled, and effective gradation amendment is realized. 

[0029] The APL detection step which the 1 1th invention is the image-processing approach for acquiring the 
maximum signal suitable for the dynamic gradation amendment in an animation, and detects the average 
intensity level in the display area of an input image luminance signal, The APL variation detection step 
which detects the variation of the average intensity level detected by the APL detection step, The maximum 
detection step which detects the maximum intensity level in the display area of an input image luminance 
signal, The maximum intensity level detected by the maximum detection step is controlled according to the 
variation of the average intensity level detected by the APL variation detection step. It has the filter step 
outputted as a maximum signal. A filter step When a variation is larger than the 1st predetermined value the 
maximum intensity level is outputted as it is. It is characterized by outputting the maximum intensity level 
outputted immediately before fixed, when a variation is smaller than the 2nd predetermined value and 
outputting the maximum intensity level followed according to the variation concerned when a variation is 
larger than the 2nd predetermined value and smaller than the 1st predetermined value. 
[0030] As mentioned above, according to the 1 1th invention, it makes it possible to be compatible in 
fluctuation prevention of the feature detection signal by minute change of a scene the flattery disposition top 
ot the feature detection signal over the abrupt change of a scene. Therefore, the gradation amendment whose 
problem an animation does not have, either is realizable by losing the sense of incongruity by the delay of 
gradation amendment, and the flicker by fine vibration. 

[0031] The APL detection step which the 12th invention is the image-processing approach for acquiring the 
minimum value signal suitable for the dynamic gradation amendment in an animation, and detects the 
average intensity level in the display area of an input image luminance signal, The APL variation detection 
step which detects the variation of the average intensity level detected by the APL detection step The 
minimum value detection step which detects the minimum intensity level in the display area of an input 
image luminance signal, The minimum intensity level detected by the minimum value detection step is 
controlled according to the variation of the average intensity level detected by the APL variation detection 
step. It has the filter step outputted as a minimum value signal. A filter step When a variation is larger than 
the 1st predetermined value, the minimum intensity level is outputted as it is. It is characterized by 
outputting the minimum intensity level outputted immediately before fixed, when a variation is smaller than 
the 2nd predetermined value, and outputting the minimum intensity level followed according to the variation 
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concerned when a variation is larger than the 2nd predetermined value and smaller than the 1st 
predetermined value. 

[0032] As mentioned above, according to the 12th invention, it makes it possible to be compatible in 
nfZTu pT T^\° n ° f thC f eato \ det f tion si gnal by minute change of a scene the flattery disposition top 
of the feature detect.on s.gnal over the abrupt change of a scene. Therefore, the gradation amendment whose 
problem an an.mat.on does not have, either is realizable by losing the sense of incongruity by the delay T 
gradation amendment, and the flicker by fine vibration y 
[0033] 

[Embodiment of the Invention] Hereafter, the various operation gestalten of this invention are explained 
with reference to a drawing. ~ v 

(1st operation gestalt) With the 1st operation gestalt, in order to use for gradation amendment, for example, 

whS linh f mpUt ima f 6 ,uminance si g" al nt *ds to be obtained, since information, such as a 
white alphabetic character contained in an input image luminance signal, is temporarily permuted by level 
smaller than the maximum of an original image, the maximum of subject-copy image original is detected by 

?h? im 1 a n e 8 e T ,mUm - Dmm ^ iS the bl °? diagram Sh ° Wing the ^"figuration of me geftalt of opera ion of 
Ae mage-processmg circuit concerning the 1st operation gestalt of this invention. An image-processing 
circuit ,s equipped with the 1st maximum detector 1, the histogram detector 2, a comparator circuit 3 the 

l~^t^r S fiUCT 5 * ■* ^ ^ maXimUm deteCt ° r 6 HereafterUation of £ Tst 
[0034] An input image luminance signal is inputted into an image-processing circuit, and this input image 
luminance signalis inputted into the 1st maximum detector 1, histogram detector 2, and perrSton circuit 

itSSST H I deteCt ° r 1 dCteCtS maximUm «*» intensit y level * display a^ea for 
every field and every frame based on an input image luminance signal. From this detected maximum (it 

STSSZ*"^ b A° W) t0 8nd 3 MAX Value " ^ value of ***** level * M is outputted to 
he h.stogram detector 2 and the permutation circuit 4, respectively. It is necessary to set up the value of M 

the optimal according to the brightness width efface of a white alphabetic character to detect. Usually t 
becomes about two to five integer. us>u<tny, u 

[0035] The histogram detector 2 is a MAX value from a MAX value which detects the luminance 
1^1™™^?!°^ in ? U ! image ,umina nce signal, and is inputted from the 1st maximum detector 
L - The amount of distribution of the input image luminance signal in each intensity level to M is outputted 
diLZnoJTf * 3 ' reS P ect, Y^- A comparator circuit 3 outputs the information, when there is a 

difference of the bigger amount of distribution than the reference value W which calculates the difference of 
the amount of distribution between adjacent intensity levels, respectively, and is set up from Ae ouTside It is 
IfdZ^ttiZ: hite ^^^cters, such as a title, to detect the difference of Ws big atoun 
of distribution. When die image with which white alphabetic characters, such as a title, are contained is 
inputted as shown in dj^wingj! , it is distributed over the intensity level separated from^riginal mage 

s £^u32 iSSiT Unt |^ ° f faC /" W u ith *** ° pCTation geStalt ' a white ^betic character 
chaScterls Untamed P n ° f d,Stnbutlon of such 311 intensit y level of an image that a white alphabetic 

[0036] Hereafter the case where Above M is 3 is concretely explained to an example about detection 
processing of a white alphabetic character. From the histogram detector 2, the amount of distribution of a 

JS£ £ 3,1,011111 ° f dl f. tribution of (*» MAX v alue -1), the amount of distribution of (the MAX 

value -2) and the amount of distribution that reaches (MAX value -3) are outputted, respectively In a 

S°S a l r "Sly' ,t , 1S ba ??? n * eSe am ° UntS of d^tribution. The amount of distribution of amount of 
distribution - (MAX value -1) of a MAX value (referred to as DEMAX1), The amount of distribution of 
amount of distribution - (MAX value -2) of (the MAX value -1) (referred to as DEMAX2) T^amount of 
distribution (referred to as DEMAX3) of amount of distribution - (MAX value -3) of (the Ma£ vTlue 2) is 

Stec t reSPe H t,V H e ll' ^ ^ thC differenCe 6XCeeding the reference v alue W set up froinYhe outside is 
nroSeH J! ^ g % *" ™ fo ™ ati ™ to images, such as a white alphabetic characte 

conv i^l 8 ?K S , S ^ ,mage - Sm ? 6 a difference is between white text and the information on a subject- 
copy image just below ,n an intensity level, it is judged as a white alphabetic character. Above DEMAX3 is 

S U8h ' W , " lt eXC T dS 3 referenCe Value W ' tnis information is outputted to the permutationdrcuit 4 
from a comparator crcu.t 3, a MAX value, the MAX value -1, and the MAX value -2 are judged to be wh te 
text, and brightness permutes such signal level by sufficiently small level. As long as the level to permute 
does not perform gradation amendment near black, 0 is sufficient as it, and as long as it amend bfacHt 
may also choose a middle intensity level. After the output of the permutation circuit 4 isTputted into tie 
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low pass filter 5 from which isolated-point information is removed and filtering is made, it is inputted into 
the 2nd maximum detector 6, and the maximum of a display image is detected for every field and every 
frame. In this way, an output maximum signal is outputted. As mentioned above, the maximum of subject- 
copy image original is detectable by detecting a white alphabetic character, permuting a white alphabetic 
character by level with low enough brightness, and detecting maximum again. 

[0037] In addition, although the value of Above M used 3 in this example, it is necessary to set it up the 
optimal with the brightness width of face of a white alphabetic character to detect. Moreover it is necessary 
to set up according to the intensity level of the white alphabetic character which wants to detect a reference 
value W. A low pass filter 5 may perform filtering only about either horizontal or a perpendicular direction 
and may perform filtering in great numbers. 

[0038] An example of gradation amendment using the maximum detected according to this operation gestalt 
is explained with reference to drawingj, . In the gradation amendment shown in drawing 3 a crease 
bending point is set up the optimal, and it amends so that the detected MAX value may turn' into maximum 
ot the dynamic range of a signal-processing system. It amends so that it may break into the correction value 
ot maximum about the gradation from a crease bending point to a MAX value and a bending point may be 
connected. By this amendment, the gradation more than the maximum which originally was not used can be 
used effectively. That is, as shown in drawing 5 , input D range is expanded even to output D range. In such 
white elongation amendment, when a MAX value is detected more greatly than a subject-copy image by 
white text etc., the gradation which should be elongated decreases and the amendment effectiveness 
decreases. 

[0039] As mentioned above, according to the 1st operation gestalt, though information, such as a white 
alphabetic character, was included in the video signal, it becomes possible to detect the maximum of 
subject-copy image original. Therefore, if the maximum obtained according to this operation gestalt is used 
gradation amendment called white expanding as shown in drawing 5 can be made to act effectively 
[0040] In addition, although information, such as a white alphabetic character, was distinguished with this 
operation gestalt based on the magnitude of the difference of the amount of distribution between adjacent 
intensity levels as shown in drawing 2 , information, such as a white alphabetic character can be 
distinguished as it is not only this but that the amount of distribution of a signal was set to 0 in the level of 
MAX value-M as shown in drawin g 2 , or various approaches can be considered besides it. However when 
judging that the amount of distribution is 0, it can distinguish with a more sufficient precision using 
information such as a noise, without being influenced of a noise etc. by distinguishing like this operation 
gestalt based on the difference of the amount of distribution, although a misjudgment law may be carried 

[0041] In addition, although information, such as a white alphabetic character, is distinguished from the 
MAX value detected in the 1st maximum detector 1 with this operation gestalt based on the amount of 
distribution of the luminance signal to an intensity level which left M pieces, if it does not tend to be 
concerned with a MAX value or the value of M but is going to distinguish a white alphabetic character etc 
possibility of making information on subject-copy images other than a white alphabetic character into a 
white alphabetic character a misjudgment exception will become high. As for the value of M in the 
semantics which prevents such an incorrect judging, it is desirable to set it as the value near the luminance 
distribution width of face of the white alphabetic character which it is going to distinguish. 
[0042] (2nd operation gestalt) Drawing 4 is the block diagram showing the configuration of the image 
display device concerning the 2nd operation gestalt of this invention. In addition, in drawing 4 the sign 
same about the same element as the 1st operation gestalt shown in drawing 1 is attached, and the 
explanation is omitted. An input image luminance signal is inputted into the 1st minimum value detector 7 
and histogram detector 2 with this operation gestalt. In the 1st minimum value detector 7 the minimum 
value in every field and the display area for every frame is detected, under the present circumstances the 1st 
minimum value detector 7 ~ the minimum value (it considers as a MIN value below) - in addition the 
value to MIN value +L is outputted to the histogram detector 2 and the permutation circuit 4 L is taken as 
about two to five integer. The histogram detector 2 detects the luminance distribution information on an 
input image luminance signal, and outputs the amount of distribution from the MIN value inputted from the 
1st minimum value detector 7 to MIN value +L to a comparator circuit 3. A comparator circuit 3 calculates 
™ d,ff erence of the amount of distribution between adjacent intensity levels, respectively about the amount 
ot distribution in each intensity level inputted from the histogram detector 2, and when changing a lot than 
the reference value B which the result of an operation can set up from the outside, it outputs the information 
to the permutation circuit 4. This case where it changes a lot is equivalent to detection of an intensity level 
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ZSSSi ■nformahon on subject-copy images, such as a blanking and black of the upper and lower 
bUck infon T™ IFS TL US ' WhCn mformation » such a blanking, is included in a video sfgna 2 
1f t" ^ dlstnbut J d over an original image and the separated intensity level with a oSSn 
amount of width of face, as shown in drawing 5 . 

[ f 4 ^l H . er ? fter ' thC ° aSe W 5 ere the abov e-mentioned L value is 3 is concretely explained to an examole 
about detection processing of this black information. A comparator circuit 3 The amount of disnSn of 
amount of distribution - (MIN value +1) of a MIN value (referred to as DEMIN1), ThTainount^f 

iZS^T^iTF* f dlStn , bution * < MIN value +2 > of (*e MIN value +1) (referred to as DEMIN2) The 
amount of distnbution (referred to as DEMIN3) of amount of distribution - (MIN value +3) is calcuLlted 
respectively, and and (MIN value +2) judges that it is the brightness information projected IregSSs o^the 
•mage, and ,s information unrelated to images, such as a blanking part, when the difference Ceding toe 
reference value B set up from the outside is detected. Above DEMIN3 is large enough, aiS wle^ it exceeds 
Tnfne^V? C B ' out Putted to the permutation circuit f from a comparer ccuit 3 

The permutation circu. 4 judges the intensity-level signal from the MIN value to the MIN value +2 to be 

Ltd AsZ" rtH U T lat , e f t0 imag ^ SUCh 38 a b,anking ' and permutes » b y ^ sufficiently la^ge intensity 
level. As long as the level to permute does not perform gradation amendment near white, 1023 (10-bit 

^onZ nf 2 «* as ,on 8 » » white, it may also choose a middle inSi/ty level 

The output of the permutation circuit 4 ,s inputted into the low pass filter 5 from which isolated-point 
information is removed, and is inputted into the 2nd minimum value detector 8 after filtering In the 2nd 
minimum value detector 8, the minimum value of a display image is detected for every Sand every 
frame. In this way, an output minimum value signal is outputted 

[0044] According to the 2nd operation gestalt, after detecting black level unrelated to a subject-copy image 
£uZf PP ? e ? 3mple permutin 8 these black lev *l b y level with high enough brightness, me mfn mum 
SSS w SUbj f.?' C °Py ' ma S e ° t nglnal is Stable by detecting the minimum value a_ain. 
[0045] In addition although die value of Above L used 3 in this example, it is necessary to set it up the 
optimal by dispersion ,n the black level of the blanking section to detect etc. Moreover?* is necesTarv to set 
up according to the black leve which wants to detect a reference value B. A low pass filter may pX™ 

2*? either ho ™ at ? °i a Perpendicular direction, and may perform filtering in greaTnumbers 
[0046] In this way, an example of gradation amendment using the minimum value detectedby the Re- 
processing circuit of this operation gestalt is explained using drawing 6 . I„ the gradation^toeTshown 
«n djswmgj, a crease bending point is set up the optimal, and it amends so that toe detecSS value 
may turn into the minimum value (usually 0) of the dynamic range of a signal-processing systoTamends 
so that it may break into the correction value (usually 0) of the minimum value about toe gradS™ fr™ a 
crease bending point to a MIN value and a bending point may be connected. By this amen^ent toe 
gradation below the minimum value which originally was not used can be used effectively That'is incut D 

32 £ T V ^ D u range Uke drawing6 " In such black etching amendment in 1 

L^Hnn '1 2 than a subject-copy image by incorrect detection of the black of toe blanking 

SSSf ? C " the ^ adatlon wb "* should be elongated decreases and the amendment effectivenesTdecfeases 
££SL mentioned above since it becomes possible to detect the minimum value of subjecTcopy i^ge 
original according to he 2nd operation gestalt, even if it is toe case where black information such asT 
blanking, is included m the video signal by using the minimum value obtained accoroTg to Ih ^s operation 

S S r d ?n r, a,,ed WaCk 6Xpanding Sh ° Wn in drawi "g 6 «n be mad* to ac effect veW 
[0048] (3rd operation gestalt) Drawing^ is toe block diagram showing the configuration of the image 
processing circuit concerning the 3rd operation gestalt of this invention. With toleration gest™ the case 

^nZ 6atUre deteCtl ° n ' T h aS maximUm ' fr ° m 311 input ima S e luminance P signal, Sd ^oT 

amendment of an animation is performed based on this detected maximum is considered An im£e- 
processmg circuit ,s equipped with the maximum detector 20, a recursive filter 1 2, the APL detector 1 7 the 
APL variation detector 18, and the recursive filter control circuit 19 in drawing 7 A recursive fiher 12 
contains the input through section 13, the filtering section 14, the input^ulofflection 15 and a selector 16 
Hereafter, actuation of the 3rd operation gestalt is explained. selector 1 6. 

[0049] An input image luminance signal is inputted into the maximum detector 20 and the APL detector 17 
The maximum detector 20 detects the maximum of the image luminance signal in every field and the 
display area for every frame, and outputs it to a recursive filter 12. The APL detector 17 detects the average 
intensity level (Following APL is called) of the image luminance signal in every field and toe di oLy area 
:2^ p f H r^'t to the APL variation detector 1 8. The APL variation detector 1 8 detects 
fluctuation of APL detected by the APL detector 17 for every field and every frame. The information on 
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fluctuation of this APL is outputted to the recursive filter control circuit 19. In the recursive filter control 
circuit 1 9 two control control of the round multiplier of the filtering section 1 4 in a recursive filter 1 2 and 
control of a selector 1 6, is performed. 

[0050] Control of a selector 16 is explained with reference to drawing 8 . The variation of APL shown in 
drawjng_8 ,s expressed with the rate to the dynamic range of an input image luminance signal. For example 
by digital lObit processing, if an APL variation is 50, it is expressed with about 5% (50/1023) If U and V ' 
(positive number of the arbitration of U>V) are used, the recursive filter control circuit 19 wili control a 
selector 16 to choose the input through section 13, when the APL variation detected in the APL variation 
detector 18 is U /o or more. Moreover, when APL variations are U % or less and V % or more, a selector 16 
is controlled to choose the filter control section 14. Moreover, when an APL variation is V % or less a 
selector 1 6 is controlled to choose the input cutoff section 15. 

[0051] In addition to the above-mentioned selection signal control, the recursive filter control circuit 19 
controls the round multiplier of the filtering section 14. The configuration of the filtering section 14 is 
shown in drawin g 9 . The filtering section 14 has covered the recursive filter to the output of the maximum 

it k Zull ?T ^ 7^ ated i° r ^ fieW , by the Vertical Sy^onmng signal. After the filtering section 
14 k Doubles the input from the maximum detector 20 and doubles it to the value fed back on the other hand 
using the round multiplier k (1-k), it adds both. The recursive filter control circuit 19 becomes large •when 

T^e oZ, 3 ofTJnf '• W ^ e " ^ L Variati ° n iS SmaU ' {t COntr ° ls round ™ltiplier k to becSme small. 

™J ut ofthe f,ltenn g section 14 is inputted into the input cutoff section 15 and a selector 16 
[0052] Since according to this operation gestalt it is thought that it changed from a certain scene to another 
discontinuous scene when inputting the animation source, and the amount of APL fluctuation is U % or 
more, the information on the past maximum is completely disregarded, only the input from the present 
maximum detector 20 is chosen, and it outputs as an output maximum signal. Thus, by completely makine 
information on the past maximum unrelated, gradation amendment which followed the maximum of the 
quick present image can be performed. On the other hand, since a scene does not change, but it is thoueht 

hat ,t is necessary to also consider the information on past although it is change ofthe continuous scene 
(Tan of a camera etc.) when the amounts of APL fluctuation are U % or less and V % or more, the input 

of API fl? SeCt !° n M iS Ch °f n - f- menti ° ned ab ° Ve ' Within me filterin 8 section 14 > when the amount 

of APL fluctuation is large, a round multiplier becomes large (the rate of the input from the maximum 

f?h! C rZ S2 ? "5 Wh6n the am ° Unt ° f APL fluctuation ^ small, a round multiplier becomes small 
(the rate ofthe input from the maximum detector 20 is made small) - it is controlled like Therefore in 
change ofthe continuous scene, when change is comparatively large, the flattery nature of gradation' 
amendment goes up, and when change is comparatively small, the flattery nature of gradation amendment 
falls. In addition, it is necessary to set up the transform function ofthe amount of APL fluctuation and a 
round multiplier according to a display device. On the other hand, the input cutoff section 1 5 outputs to a 
selector the value which has stopped and memorized renewal of storage based on the control signal from the 
recursive filter control circuit 19, when it has memorized updating the output ofthe filter control section 14 
serially and the amount of APL fluctuation becomes V% or less. Thereby, when the amount of APL 
fluctuation becomes small (i.e., when some objects change within the same scene etc.), the flicker ofthe 
completely 6611 & ° n can be prevented by losing the maximum value change to detect 

[0053] As mentioned above, according to the 3rd operation gestalt, according to the magnitude ofthe 
fluchiation of APL by the feature detection information on display images, such as maximum, by controlling 
thru/or updating stopping an input value with an output thru/or a recursive filter as it is also in case 
coexistence of fine oscillating removal is enabled and an animation is displayed as the high-speed flattery 
nature to the display image needed, satisfactory gradation amendment can be realized 
[0054] In addition it is necessary to set up thresholds U and V the optimal according to a display device 
Moreover, although maximum was explained to the example as feature detection information, it cannot be 
overemphasized that the same configuration can be considered also about the minimum value 
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